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SUBJECT: MLS Comments t o  t h e  S-056 
Experiment  D e l t a  C r i t i c a l  
Design Review - Case 6 2 0  

MEMORANDUM FOR FILE 

DATE: F e b r u a r y  19, 1969 

FROM; S. H. Levine  

The Goddard Space  F l i g h t  C e n t e r  (GSFC) ATM expe r imen t  I 

s-056 d e l t a  C r i t i c a l  Des ign  Review ( C D R )  was h e l d  a t  MSFC on 
J a n u a r y  3 0 ,  1969. 
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of  t h e  ATM S-056 X-Ray Te le scope  expe r imen t  t h a t  were n o t  
a d e q u a t e l y  cove red  a t  t h e  f o r m a l  S-056 expe r imen t  CDR on 
J a n u a r y  3 1  and Februa ry  1, 1968.  Among t h e  i tems which were 
d i s c u s s e d  d u r i n g  t h i s  d e l t a  CDR were:  

a .  t h e  X-Ray Event  Analyzer  (X-REA)  E l e c t r o n i c  Subsystem, 

e .  t h e  S-056 E l e c t r i c a l  Checkout Equipment ( E C E ) ,  and 

d. t h e  S-056 exper iment  t e s t ,  q u a l i t y  and r e l i a b i l i t y  
program. 

Attachment  I D r e s e n t s  comments b v  t h e  a u t h o r  on t h e  ” 
S-056 d e l t a  CDR. 

1024-SHL-li S.  H .  Levine  

A t  t a c  hmen t 

(WASA-CR-103909) 
E X P E R I f l E N T  DELTA C R I T I C A L  CESIGM BEVIEW 
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BELLCOMM,  I N C .  

ATTACHMENT I 

MLS COMPIIENTS AND OBSERVATIONS ON THE ATM 
S-056 EXPERIMENT DELTA CDR 

General Deficiencies 

1. The CDR of the S-056 Activity History Recorder has been 
-7 - rl u t l ~ l . ~ ~ t C i  u i i t i i  tile ATX GEE which will be neia in tne r'all of' 
1969. National Cash Register Corporation (NCR), the selected 
manufacturer for the Activity History Recorder has had an 
employee strike which has retarded development of this equipment 
over the past six weeks. Because of the relative importance 
of the Activity History Recorder to S-056 data acquisition, 
an earlier evaluation of this equipment would be desirable 
to minimize changes downstream that could affect the experiment 
a;?< the A E 4  C G i i t i ' u i  aiid G i s p i a j  Console .  

2. Due to a shutdown in production lines of Westinghouse 
flat-packs that were selected for S-056 micrologic application, 
a switch-over to another source (Texas Instruments) was required. 
MSFC assured the review team that performance of the new 
integrated circuits exceeds that of the old flat-packs, and 
only minor configuration differences (e.g. quantity of pins) 
exists between the modules. All development test data presented 
at this review were based on the Westinghouse flat-packs. MSFC 
requested that the requirement for testing should be waived on 
the basis of the apparent compatibility and the known performance 
of the new units. It is difficult to accept this philosophy 
without some representative bread-board testing to confirm the 
performance of the new components in their particular applica- 
tion. 

Materials Control 

Mr. Millikan, the GSFC principal investigator, questioned 
the use of mu-metal for X-REA electromagnetic shielding 
application on ATM. Apparently the permeability characteristics 
of this material deteriorates when subjected to shock loads. In 
view of the fact that the shock environment of the LM/ATM may be 
higher than previously estimated,(l) it is felt that further 
investigation is required to determine the suitability of this 
material on ATM. 

(1) Trip Report - ATM Film Camera Working Group Meeting - 
Case 620, Memorandum for File, February 10, 1969 by S. H. Levine 
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R e l i a b i l i t y  

1. It was a g r e e d  by a l l  p a r t i c i p a n t s  t h a t  t h e  S-056 
F a i l u r e  Modes ancl E f f e c t s  A n a l y s i s  (FMEA) and t h e  S i n g l e  
P o i n t  F a i l u r e  (SPF) Summary were i n a d e q u a t e  t o  p r o v i d e  a 
bas i s  f o r  e v a l u a t i n g  t h e  r e l i a b i l i t y  of  tlie S-056 sys t em.  
F u r t h e r  e f f o r t  i s  r e q u i r e d  t o  p r o v i d e  an up- to-da te  comple te  
FMEA and SPF on t h e  sys t em.  

1 

2 .  The S-056 camera a i r l o c k  door i s  l o c a t e d  on t h e  
t e l e s c o p e  s i d e  of t h e  t e l e s c o p e / f i l m  magazine i n t e r f a c e .  
T h i s  a i r l o c k  sea ls  t h e  magazine a p e r t u r e  d u r i n g  t h e  p r e - l a u n c h  
p11aae 
t h i s  d o o r  w i l l  p r e v e n t  any o p e r a t i o n  of  t h e  X-ray T e l e s c o p e  
and f i l m  data  a c q u i s i t i o n  b y  S-056. T h i s  door is a s i n g l e  
p o i n t  f a i l u r e  i n  t h e  s y s t e 3 .  Adequate e l e c t r o m e c h a n i c a l  
redundancy s h o u l d  b e  p rov ided  t o  r e d u c e  t h e  p r o b a b i l i t y  o f  
t h i s  f a i l u r e .  

~ ~ p j t l - l ~ d  G Z L - f i i z i i S i i t l y  dftei-  l i i ' L - ~ ~ T f .  F z i l u ~ , c  UT 1. - - - 2i-*d 2, 

3 .  The ATM Te leme t ry  S y s t e m  p r o v i d e s  a f o u r  pps  sync  
-..i-- c,,.:, t- 4 ~ -  v n u n  -c tL- o n c C  -___I._- 2 --.- c 
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T h i s  s i g n a l  i s  used  to d r i v e  c o u n t e r s  i n  t h e  expe r imen t  D i g i t a l  
S i g n a l  C o n d i t i o n e r  which a r e  i n  t u r n  used  f o r  expe r imen t  
t e l e m e t r y  and exper iment  p r o p o r t i o n a l  c o u n t e r  a p e r t u r e  c o n t r o l .  
T h i s  i n t e r f a c e  i s  n o t  r e d u n d a n t .  Should  f a i l u r e  o f  t h e  sync  
s o u r c e  o c c u r ,  t h e  e f f e c t  would b e  p ro found .  It i s  s u g g e s t e d  
t h a t  t h e  sync  p u l s e  i n p u t  t o  t h i s  expe r imen t  be made r e d u n d a n t .  

4 .  Reexaminat ion of  t h e  S-056 camera e l e c t r o n i c s  l o g i c  
i s  r e q u i r e d  t o :  

a .  a s s u r e  t h a t  l o s s  of any s i n g l e  m o n i t o r  s i g n a l  
( e . g .  r e e d  s w i t c h  f i l m  advance i n d i c a t i o n ,  reed  
s w i t c h  camera a i r l o c k  opened i n d i c a t i o n ,  magazine 
i n  p l a c e  i n d i c a t i o n ,  e t c . )  does  no t  i n h i b i t  o p e r a t i o n  
o f  t h e  X-ray t e l e s c o p e ,  and 

b .  t h a t  t h e  exper iment  can  be o p e r a t e d  ( i . e . ,  t e s t e d )  
w i t h o u t  a f i l m  magazine i n  p l a c e .  

Ground Suppor t  Equipment 

The r a t i o n a l e  was q u e s t i o n e d  f o r  s e n d i n g  expe r imen t  
checkout  equipment  (bench-type checkou t  equ ipmen t )  t o  KSC i n  
s u p p o r t  o f  t h e  S-056 expe r imen t ,  when c a p a b i l i t y  f o r  r e a l i g n -  
ment o f  exper ime.n ts  on t h e  ATM expe r imen t  package s p a r  does  
n o t  e x i s t  a t  KSC. T h i s  o b j e c t i o n  a p p e a r s  v a l i d .  
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